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Abstract 
The principle of sustainable development is based on the three pillars of sustainability; on the alignment of economic, 
environmental and social aspects of every development programme. Sustainable development as a guiding principle of 
environmental policy is reflected in sectoral policies (energy, transportation, agricultural, industrial). One of its criteria is the 
minimizing of waste generation, the promotion of economic advantages of environmentally-friendly procedures and improving 
natural and human capital. The largest corporate producers of waste in the Czech Republic are construction and manufacturing 
industries and activities related to wastewater management and sanitation activities. . Production of municipal waste is 
increasing. Its disposal via incineration is decreasing, and we have seen an increase in landfill disposal. Information, public 
education, upbringing and training are also amongst the resources of the environmental policy. This paper analyses the 
development of relevant waste management indicators in the Czech Republic. The research was carried out via a questionnaire 
survey of randomly selected households in the regions of the Czech Republic. Research has shown that only the consistent 
application of the legislation in manufacturing operations and active interest of citizens in environmental quality will lead to the 
sustainable development of the entire society 
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1. Introduction 
The Czech Republic has openly subscribed to sustainable development by approving the State Environmental 
Policy in 2001.Sustainable development as a guiding principle of environmental policy is reflected in sectoral 
policies (energy, transportation, agricultural, industrial). One of its criteria is the minimizing of waste generation, the 
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promotion of economic advantages of environmentally-friendly procedures and improving natural and human 
capital. The integrated product policy includes activities that reflect the principles of sustainable development into 
the entire life cycle of products. It arises from the need to find solutions to the difference between the price of a 
product and the social costs associated with the life cycle of the product. (Ritschelová, 2006). 
Waste generation may be the result of environmentally inefficient use of resources and may have adverse 
environmental impacts - improper treatment of waste leads to emissions being discharged to air, water and soil, as 
well as noise and other abuses that contribute to environmental problems and lead to economic costs. It is necessary 
to remove damages and to minimize the negative impacts and hazards of waste. 
Information, public education, upbringing and training are also amongst the resources of the environmental 
policy. The right of the public to information about the environment leads to interest and participation in decision 
making. Education, upbringing and training are essential for improving the abilities of industries in municipalities 
when dealing with urgent environmental issues (Mezřický, 2005). 
The Czech Republic harmonized its legislation with the legislation of the European Communities within the 
extensive process of negotiating accession to the European Union. After the Czech Republic joined the European 
Union (2004), the legislative development taking place in the European Union was reflected in the further 
development of Czech legislation. In 2001, the Czech legal system adopted two laws (Act on Waste No. 185/2001 
Coll., “Zákon o odpadech č. 185/2001 Sb.” nd the Act on Packaging No. 477/2001 Coll., “Zákon o obalech 
č. 477/2001 Sb.”). 
2. Problem Formulation 
The term waste management means not only the treatment of the waste produced by society, but to also prevent 
waste generation, and the process of subsequent care for the environment. The aim of this paper is to analyse the 
hierarchy of waste management in the Czech Republic and attitudes of households to sorting waste. 
Association refers to a relationship between alternative statistical variables assuming two only values (varieties). 
Contingency analyses the relationship between qualitative attributes of which at least one is of a multiple (non-
alternative) nature. When relationships between the qualitative statistical attributes are being examined, data 
available usually come from sampling. It is good to find out then, whether they are related and whether 
generalization of the results obtained from the sample upon the original population is possible. Such questions can 
be answered using testing procedures where statistical significance of the relationship between two qualitative 
attributes under study is verified. In the present solution, an F2 test has been used. The test is based on null 
hypothesis assuming independence of the two attributes. The test criterion is defined in general by: 
Association refers to a relationship between alternative statistical variables assuming two only values (varieties). 
Contingency analyses the relationship between qualitative attributes of which at least one is of a multiple (non-
alternative) nature. When relationships between the qualitative statistical attributes are being examined, data 
available usually come from sampling. It is good to find out then, whether they are related and whether 
generalization of the results obtained from the sample upon the original population is possible. Such questions can 
be answered using testing procedures where statistical significance of the relationship between two qualitative 
attributes under study is verified. In the present solution, an F2 test has been used. The test is based on null 
hypothesis assuming independence of the two attributes. The test criterion is defined in general by: 
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where   
n  ……size of the sample,      
nij ……observed frequency, 
oij ……expected (theoretical) frequency, 
i = 1, 2, …, k, where  k  is the number of varieties of one attribute, 
j = 1, 2, …, m, where m  is the number of varieties of the other attribute. 
 
The F2 test criterion has F2 distribution at [(k–1)(m–1)] degrees of freedom. In case, F2 test criterion value 
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obtained exceeds the  
2
αχ   critical value at D significance level and [(k–1)(m–1)]  degrees of freedom, null 
hypothesis of independence between the two attributes can be rejected at  D level of significance or, alternative 
hypothesis assuming a significant relationship (correlation) between the two attributes can be supported. Probability 
of the assumed correlation then is (1–D).  
Measurement of the degree of a statistical dependence between qualitative statistical attributes can be performed 
using either F2 coefficients or the prediction measures. Considering nature of the survey and its organisation the 
analytical part of research has used measures based on the F2 method. In order to measure the degree of relationship 
in the association table, V coefficient of association has been used: 
n
χV
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where the  F2  coefficient is defined from (2.1) and  n  is the sample size. 
The coefficient of association has identical properties as the coefficient of correlation. It assumes values within 
the ¢–1; 1² limits and in case of a total dependence it is equal to r1, in case of independence it is equal to 0. 
In general contingency tables the degree of the relationship is assessed using the coefficient of mean square 
contingency C (Pearson contingency coefficient): 
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where the  F2 quantity is again defined by (1) and  n  is the sample size. 
 
2.1. Production and the most important sources of waste in the Czech Republic 
Overall, in the past few years the total waste generation in the Czech Republic has been decreasing, partly due to 
the recession of the Czech economy. Table 1 show the waste generation and its structure from 2007 to 2011. 
Waste generation (Table 1) is categorized according to the source of its origin into waste from production 
activities of companies, and waste from municipalities with a majority of household waste. Waste generation by 
economic entities records a long-term decline caused by the overall lower performance of the state’s economy. In 
contrast, household waste continues to grow, and this trend indicates the non-decreasing average standard of living 
of the population of the Czech Republic. The largest corporate producers of waste in the Czech Republic are 
construction and manufacturing industries and activities related to wastewater management and sanitation activities 
(Fig. 1). 
  Table 1: The development and structure of waste according to sources from 2007 to 2011 
Year          Total waste  
                 Generation  
           (thousands of  tons) 
Production of companies 
(thousand of tons)  % 
         
 
     Production of municipalities  
     (thousand of tons)  % 
 
2007           24 627 21 246               86.3      3 363                             13.7 
2008 25 109   
2009 24 236 
2010 24 124         
2011 23 576   
Average              0.9913 
Growth 
coefficient                    
21 651                        86.2 
20 514                        84.6 
20 423                        84.7 
19 919                        84.5 
         0.9870 
     3 458                             13.8 
     3 722                             15.4 
     3 701                             15.3 
     3 657                             15.5 
           1.0169  
 
                            Source: Czech Statistical Office, own processing 
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Figure. 1: The structure of generation of corporate waste according to selected economic activities  
              in   2011 (in %). 
 
Legend: Agriculture, forestry and fishing; 1,22% 
Mining and excavation; 0,95% 
Manufacturing industry; 27,29% 
Manufacturing and distribution of electricity, gas, heat and air conditioning; 6,31% 
Activities related to waste water, waste and sanitation activities; 12,58% 
Construction industry; 50,09% 
Transport and storage; 1,56% 
 
Utilization of waste in the Czech Republic is increasing. In 2011 there was a 14% growth in utilization of waste 
when compared to 2010, the largest increase being in waste incineration (by 31%) energy utilization of waste (by 
22%) and landfill of waste (by 20%). Disposal of waste by landfill is beginning to slow down in the Czech Republic 
and, adversely, other forms of disposal are being progressively applied. This ranks the Czech Republic amongst 
developed countries and countries fulfilling the Convention on Access to Information, Public Participation in 
Decision-making and Access to Legal Protection in Environmental Matters, which was adopted in June 1998 in 
Aarhus Convention (2000).  
2.2. Municipal household waste 
The largest portion of waste from towns consists of household waste. In 2011, standard waste removal made up 
almost three quarters of the total generating of household waste, recyclable waste was 13% and bulky waste reached 
11%. The development of generated waste per 1 inhabitant in the Czech Republic in 2002-2011, including 
separately collected waste, is shown in Fig. 2 
In 2002, the generating of household waste per 1 inhabitant was 279 kg, in 2011 it was 320 kg per inhabitant 
(Fig. 2).  For an international comparison, Table 2 shows data on the amount of generated household waste per 
person in 2003 and 2008 in selected countries. 
     Table 2: The development and Generating of household waste in selected countries in 2003 and 2008 (kg/ inhabitant) 
Country 2003 2008 I2008/2003 
EU (27 countries 515 524 1.017 
EU (15 countries) 564 565 1.002 
Bulgaria 499 467 0.936 
Czech Republic 280 305 1.089 
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France 508 543 1.069 
Germany 601 581 0.967 
                 Source: Eurostat, own calculations  
 
Generating of separated components of household waste in the Czech Republic increased in 2011 compared to 
2002 from 16 kg to 46 kg per inhabitant. In 2011, 15 kg of paper (32.6 %), 11 kg of glass (23.9 %), 10 kg plastic 
(21.7 %), 5 kg metals (10.9 %) and 5 kg of other waste (10.9 %) recalculated per inhabitant was sorted in the Czech 
Republic.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure. 2: Generating of household waste per 1 inhabitant (in kg), Source: Czech Statistical Office, own processing 
 
 
2.3. Behaviour of households 
The research was carried out via a questionnaire survey of randomly selected households in the regions of the 
Czech Republic. The subject of the investigation was the behaviour of households when disposing of household 
waste. The number of respondents was 663 households. Of these, 180 households (27.15%) were single or two-
person, 411 households (61.99%) were three-to four-person households, and 72 households (10.86%) five and more 
members. 58.8% of households were in apartments, 41.2% in family homes. Based on the responses, it was 
calculated that the average distance to the collection containers for recyclable household waste is 104.85 meters. The 
investigation revealed that more than 90% of PET bottles and plastics end up in yellow containers, and 80% of 
households actively sort paper and glass. However, only 40% of households sort beverage cartons, as there is a lack 
of special containers at individual stations. A topic that is often discussed is the sorting of biodegradable waste from 
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households. Households defend their positions based on the options provided by their place of residence. An 
association table was compiled from the respondents' answers, which tested the dependence of willingness to sort 
biodegradable waste under the conditions of their current housing: 
 
                                            Table 3. the respondents' answers 
Housing Willingness to sort biodegradable waste 
Yes No 
Apartment 21 369 
Family home 126 147 
                                                       Source: questionnaire survey 
 
The test criterion of F2 = 154.6816 far exceeds critical value. 
The relationship between housing of households and willingness to sort and store biological waste is statistically 
conclusive. The strength of dependence V = 0.4830, C = 0.4349 indicates a moderate relationship. Czech 
households are not indifferent to the environment when disposing of electronic waste. 72% of households take large 
electrical appliances to collection points or make use of periodic bulk containers provided to remove the waste 
(18%). 4% of households give their old electrical appliances to shop owners when buying a new appliance. 6% of 
households keep their old appliances. Nevertheless, small electrical appliances end up in household waste in 20.6% 
of households. A large number of collection points and containers are available for batteries and accumulators. 
Despite this, 29% of households dispose of them by tossing them into household waste. In terms of the environment, 
the worst situation occurs with light bulbs and fluorescent lamps, where 69.8% of households said that they throw 
away this hazardous waste into household waste. Although the situation of handling household waste has improved 
through public awareness, education and pedagogical work with children and youths, it is necessary to continue to 
develop and support efforts in the area of sustainable development of the environment, and the relationship of the 
individual to nature. 
3. Conclusion 
Waste management is a dynamic development industry. In the Czech Republic, development in this field was 
accelerated in relation to the preparation for the accession of the Czech Republic into the European Union. 
Economically efficient and environmentally acceptable waste management requires not only new, sound and 
rational approaches of industrial waste producers, but also a conscious, environmentally educated and informed 
public that understands the need for proper treatment of waste generated by households. Only the consistent 
application of the legislation in manufacturing operations and active interest of citizens in environmental quality will 
lead to the sustainable development of the entire society. 
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